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Abstract
Interacting with individuals with expressive aphasia can be particularly challenging not
only because of the language impairments, but also because of the frequent age difference
between the clients with aphasia and student clinicians. Although students learn a variety of
strategies to support language impairments, there remains a need to bridge the age gap in
historical knowledge to enhance conversation. The current study explored the use of a timeline
as written and pictorial cue to support conversations between individuals with aphasia and
students. This study consisted of Two Experiments. The purpose of Experiment 1 was to
identify the differences in knowledge of important events during 1970, 1980, and 1990 between
older adults and younger adults. Thirty older adults who were age 20-25 during the decade of
1970, 1980, and 1990 were recruited. In addition, thirty younger adults who were in the age
range of 23-27 years old were recruited from undergraduate and graduate courses at the
University of South Florida. Participants were given two surveys. Survey A was an open-ended
survey to determine what pop cultural, political, and historical events both parties could identify
for a given decade (‘70s, ’80s, ‘90s). Survey B consisted of a list of important events
categorized as pop cultural, political, and historical. Participants (older adults and younger
adults) were asked to rank in order of importance the items provided on the survey. Results for
Survey A indicated that seniors identified more historical events than students across all decades
(Group means for seniors (8.57) and for students (1.83 ) differed significantly [F (1,54) = 46.5, p
< .000] ). The difference in decades and the group x decade interactions were not significant, [F
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(2,54) = 1.19, p > .05 and F (2,54) = 1.21, p > .05, respectively. Pairwise comparisons were
calculated, and significant differences for groups were shown for all three decades (Student’s t =
3.22, 3.80, and 2.22 for 1970s, 1980s, and 1990s, respectively). Results for Survey B indicated
that for the decade of 1970, younger adults identified eight out of the top ten events the older
adults ranked as the most important. For the 1980s, younger adults identified eight out of ten
events the older adults ranked as most important. Finally, for the decade of 1990, younger adults
identified nine out of the ten events the older adults ranked as most important. For Experiment
2, the visual Timelines were constructed using the information from Experiment 1. The timelines
(consisting of written and pictorial cues) were evaluated for their effectiveness in enhancing
conversations between PWA and Speech Language Pathology student clinicians in Experiment
2. A total of 15 participants were recruited, 7 students and 8 individuals with aphasia. Dyads
participated in two, 10-minute conversations with and without the timeline. Conversations were
recorded, transcribed and analyzed. Results showed that conversations with the timeline present
had significantly more Timeline statements (p=0.02) and Novel statements (p=0.03) than without
the timeline present. The above findings demonstrate a gap in knowledge between the older adult
population and younger adult population for the decades of the 1970’s, 1980’s, and 1990’s. The
results further confirm the literature that supports the use of AAC and written and pictorial cues
in the form of a timeline that facilitates richer conversations between persons with aphasia and
student clinicians.
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Introduction
University departments of Speech-Language Pathology are challenged with the task of
preparing clinicians to communicate effectively and professionally with clients who have a
variety of communication impairments and demographic differences, such as age and gender. A
common communication impairment that is seen in Speech-Language University clinics is
aphasia. Aphasia is an acquired language impairment that typically results from a
cerebrovascular accident or specific neurological injury (ASHA, 2020). Individuals with aphasia
often have impairments in expressive language, receptive language, repetition, reading, and
writing. Research suggests that up to 40% of individuals with Aphasia have chronic expressive
language impairments (Laska et al., 2001). These impairments create a substantial barrier to
communication, often resulting in social isolation and difficulties discussing issues of everyday
life (Finch et al., 2013). Therefore, speech language pathologists, must have the necessary skills
to communicate confidently with a person with aphasia to optimize the rehabilitation outcome.
Speech language pathologists work with individuals who have had a cerebrovascular
accident or specific neurological injury. They have particular expertise in aphasia and, therefore,
are the primary leaders in the patient’s communication rehabilitation. Speech language pathology
university programs are designed to equip students with the theoretical and practical knowledge
of different types of aphasia and intervention techniques to communicate with persons with
aphasia. Unfortunately, classroom obtained knowledge is not enough to support a successful
conversation between students and persons with aphasia because of environmental and social
constraints naturally placed on the conversation (Finch et al., 2013). Previous research has found
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constraints on conversation including fast-paced conversation and an age gap that is reflected by
different experiences in life and differences in background knowledge and context. Hill and
colleagues suggested that even following coursework, students report a lack of preparedness to
interact with clients. Students have also been shown to be underprepared and unable to
effectively use the strategies and knowledge obtained in the classroom in clinical settings (Hill et
al., 2010). Previous studies reported increased anxiety in students when interacting with persons
with aphasia (PWA) due to communication difficulties such as lack of communication strategies
for interacting with PWA (Finch et al., 2013).
One frequent demographic difference between University students and persons with
aphasia is age. Although research is inconsistent, the average reported age of study participants
with aphasia is often reported to be around 76 years old (Laska et al., 2001; Pederson et al.,
2004). The average age of students enrolled in universities is between 18 and 25 (The National
Cancer Center for Educational statistics, 2017). Therefore, there is approximately a 50-year age
gap between persons with aphasia (PWA) and university students. This is a large problem
because conversational discourse is important to individual quality of life. Conversational
discourse often incorporates historical events that were important to one’s life. However, due to
the age gap younger clinicians may be unfamiliar with the historical events that occurred more
than twenty years ago, or before they were born. In addition to the age gap, persons with aphasia
have expressive language impairments that provide additional barriers to successful
conversational discourse with university students. Clinicians teach PWAs to use Multimodal
strategies, AAC, and communication books with pictures and text to support conversation.
Studies evaluating multimodal communication have shown that multimodal conversation
enhances conversational discourse (Dietz et al., 2020).
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The American Speech Language and Hearing Association emphasizes the importance of
multimodal communication when interacting with individuals with Aphasia (ASHA, 2020).
Multimodal communication is defined as “treatment approaches that focus on using effective and
efficient communication strategies via nonverbal and alternative communication” (ASHA,
2002). A key component of multimodal communication is the incorporation of visual cues and
written cues (Hux, Weissling, & Wallace., 2014). According to the literature, visual cues in the
form of images are used to assess and treat individuals with aphasia. Visuographic supports are
used to assist with the deficits of speech, language, and communication seen with individuals
with aphasia (Brown et al., 2018). Research supports the need for visual cues to be personally
relevant for individuals with aphasia and to be designed specifically to assist in their
communication needs (McKelvey et al., 2010). Researchers also suggest that visual cues support
social integration and personal relationships for individuals with aphasia (Miller & Happel,
2008). Miller and Happel found that clinicians and researchers felt that using photographic
images to convey complex topics such as “hope” provided a medium for PWA to express or
expand on ideas outside of their linguistic capabilities. This in turn promoted social and personal
relationships. Similarly, the current study aimed to create historical timelines containing
important pop, cultural, historical, and political events that were personally relevant to PWA and
to examine the effects these cues would have on conversation.
To support the conversation of people with aphasia who cannot meet their
communication needs with natural speech, speech-language pathologists often teach AAC
strategies and tools (Hux, Weissling, & Wallace., 2014). AAC falls under the umbrella term of
multimodal communication. For example, an AAC tool or device can supplement an individual’s
conversation using picture and word cues. A low tech AAC tool can be a sheet of paper with
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picture and word cues or a high-tech device can be a speech-generating device. Pictures are
important components of an AAC system. Much research has detailed that pictures are
important for use in communicative interactions and assessment of communication deficits. For
example, in a study by Fried-Oken and colleagues in 2012, they found that AAC can assist in
providing a means for participation and engagement in conversation. This finding supports the
need for further research on the type of visual cues that assist individuals with their
communication needs.
Another supportive technique for conversation includes a conversational partner.
Communication Coaching (ASHA, 2020) is an approach that relies on a communication partner
(i.e., a spouse) who is taught strategies to help support the conversation with the PWA. The
strategies include drawing, gesturing, cueing, confirming information, and summarizing
information (Hopper, Holland, & Rewega, 2002). Supported Communication Intervention (SCI)
(Kagan, Black, Duchan, & Simmons-Mackie, 2001) is an approach that emphasizes the need for
communication using multiple modalities, partner training, and opportunities for social
interaction. Communication partner training of SLP graduate students has been shown to be an
effective tool to enhance conversation between a PWA and the student (Finch et al., 2017).
Although these tools mentioned above have been effective at supporting the PWA in their
conversation, there is no set protocol to teach SLP students how to interact with individuals with
Aphasia.
Such protocols or tools are necessary to enhance the students’ comfort with the
expressive language impairments of PWA in conversation. For example, a clinician may be
trying to ask a PWA about political events of the 1960’s during therapy and a PWA might be
trying to explain where they were when John F. Kennedy was shot and only be able to verbally
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produce “shot…shot…shot…so sad…wife crying…politics.” If a clinician is not adequately
exposed to historical background knowledge, they would have a difficult time figuring out what
person the individual is trying to describe. An alternative would be to provide students with
access to abbreviated historical information to use during conversations to support successful
interactions. More research is needed to facilitate improved conversations between persons with
aphasia and university students to bridge the age gap that frequently occurs during conversations
with individuals with communication impairments.
The study encompassed two experiments to answer the following questions:
Experiment 1: To what extent does older adults’ and younger’ knowledge of historical
events of past decades (1970’s, 1980’s, and 1990’s) differ? It was hypothesized that there would
be large differences between older adults’ and younger adults’ knowledge of historical events of
the 1970’s, 1980’s, and 1990’s.
Experiment 2: What is the effect of Timelines on the quality of conversational content
during conversations between clients with aphasia and students?
Our primary hypothesis was that Timelines would improve the quality of conversational
content during conversations, and that participants would demonstrate greater improvements in
conversational content when using the timeline than in conversations without the timelines.
This research explored the knowledge gap in historical, pop cultural, and political topics
between younger adults and older adults. In addition, the study provides pilot data for examining
a new method to support conversation between PWA and students. Currently there are limited
tools available to support intergenerational conversation.
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Experiment 1
The purpose of Experiment 1 was to identify the differences in knowledge of important
events during 1970, 1980, and 1990 between older adults and younger adults.
Participants: (older) were selected for this experiment who were 20-25 years of age in the
decade of 1970, 1980, and 1990 and those who were currently in their 20s (younger). Thirty
adults who were 20-25 years old during 1970, 1980, or 1990 (10 per decade) were recruited by
word of mouth or email from faculty members, family, and friends of the author. Each
individual who agreed to participate received surveys to complete and return via mail or email.
This was a community-based sample of individuals without communication disorders. As shown
in Table 1, there were a total of 8 females and 2 males for each decade and all participants were
Caucasian.
Table 1. Older Adult participants
1980s
Participant

DOB

Race

Gender

1990A

1973

Caucasian

Female

1990B

1965

Caucasian

Female

1990C

1969

Caucasian

Male

1990D

1969

Caucasian

Female

1990E

1967

Caucasian

Female

1990F

1965

Caucasian

Male

1990H

1969

Caucasian

Female

1990I

1967

Caucasian

Female

1990L

1968

Caucasian

Female

1990M

1971

Caucasian

Female

1980s
1980B

1960

Caucasian

Female

1980E

1963

Caucasian

Female

1980F

1959

Caucasian

Female

1980G

1961

Caucasian

Male

1980H

1963

Caucasian

Female

1980I

1964

Caucasian

Female

1980J

1960s

Caucasian

Female

1980K

1960s

Caucasian

Male

1980M

1961

Caucasian

Female

1980O

1960

Caucasian

Female

9

Table 1. Older Adult participants (Continued)
1970s
1970A

1954

Caucasian

Female

1970B

1954

Caucasian

Female

1970C

1949

Caucasian

Female

1970D

1951

Caucasian

Male

1970E

1952

Caucasian

Female

1970F

1949

Caucasian

Female

1970G

1952

Caucasian

Female

1970H

1954

Caucasian

Female

1970I

1953

Caucasian

Male

1970J

1950s

Caucasian

Female

In addition, 30 younger adults were recruited from undergraduate and graduate classes at
USF to represent the average age of student clinicians (20-25 years of age). As shown in Table 2,
there were a total of 27 female and 3 male students, 28 of whom were Caucasian, 1 Asian, and 1
Biracial.
Table 2. Younger Adult participants
Participant

DOB

Race

Gender

1990s
S-1990 A

7/21/1997

Caucasian

Female

S-1990 B

12/21/1994

Caucasian

Female

S-1990 C

10/25/1995

Caucasian

Female

S-1990D

2/28/1996

Caucasian

Female

S-1990E

03/07/1997

Caucasian

Female

S-1990F

2/7/1996

Caucasian

Female

S-1990G

1/24/1996

Caucasian

Female

S-1990H

11/4/1995

Caucasian

Female

S-1990I

11/16/1995

Caucasian

Male

S-1990J

12/13/1993

Biracial

Female

S-1980A

10/10/1995

Caucasian

Female

1980s
S-1980B

2/19/1995

Asian

Female

S-1980C

8/25/1996

Caucasian

Female

S-1980D

4/10/1996

Caucasian

Female

S-1980E

10/29/1996

Caucasian

Female

S-1980F

5/8/1996

Caucasian

Female

S-1980G

11/16/1996

Caucasian

Female

S-1980H

3/28/1996

Caucasian

Female

S-1980I

6/28/1996

Caucasian

Female

S-1980J

6/29/1997

Caucasian

Female
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Table 2. Younger Adult participants (Continued)
1970s
S-1970A

7/14/1994

Caucasian

Male

S-1970B

6/29/1997

Caucasian

Female

S-1970C

11/64/1995

Caucasian

Female

S-1970D

8/20/1995

Caucasian

Female

S-1970E

5/26/1996

Caucasian

Female

S-1970G

11/29/1996

Caucasian

Female

S-1970H

7/29/1994

Caucasian

Female

S-1970I

10/03/1993

Caucasian

Female

S-1970J

01/02/1995

Caucasian

Male

Materials: Surveys were developed to identify the most important political, social, and
pop culture events of each of 3 decades (1970’s, 1980’s, 1990’s). Each survey consisted of two
parts: Survey A (Appendix A) consisted of a series of 15 blank lines on which the individual was
instructed to write the most important facts of the decade; Survey B consisted of a list of 15
events from that same decade to rank order in importance to the individual (Appendix B). Each
adult participant received surveys for the decade in which they were 20-25 years old. For
example, if someone was born in 1949, they received the decade corresponding to the 1970s.
Survey A was opened ended. This survey was designed to gather information that may have been
important to the individual in their 20’s. Students were randomly assigned a survey for one of the
three decades (1970, ’80, or ’90).
Procedures: Once an older adult participant had been contacted via email or by phone,
and agreed to participate, they were sent Survey A via email to fill out. Once Survey A was
returned, older adults were sent Survey B to complete.
Younger Adults were recruited via announcement in the USF graduate research methods
course. After students agreed to participate, they met with the author after class in an empty
classroom; they then completed Survey A. Students were randomly assigned surveys for one of
the three decades (1970, ’80, or ’90). After the participants completed Survey A, they received
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Survey B consisting of a list of important events researchers gathered from that decade. Survey
participants ranked the list of events in order of importance from 1 to 10, (1 being the most
important 10 being the least.) Participants’ answers were then entered into an Excel spreadsheet
for analysis.
Experimental Design and Data Analysis: To explore the differences between adults’ and
students’ knowledge of historical events of the 3 decades, the researchers compared adults’ and
students’ answers on the surveys using descriptive statistics and a 2(groups) x 3(decades)
ANOVA. Individuals’ responses to Survey A were entered into an Excel spreadsheet; the
number of items written down that were correctly identified to be in that decade were summed
for each individual. Number of correct events for each category (historical, personal, political,
pop cultural, and sports) in the decade (1970s, 1980s, 1990s) were also identified for each
participant (older adult vs younger adult). A 2 x 3 ANOVA (2 groups x 3 decades) analysis
was run using statistical program JMP Pro 13 (2019). Group means, 8.57 for seniors and 1.83
for students, differed significantly [F (1,54) = 46.5, p < .0001]. The difference in decades and
the group x decade interaction were not significant [F (2,54) = 1.19, p > .05 and F (2,54) =
1.21, p > .05], respectively. Pairwise comparisons were calculated and significant differences
between groups were shown for all three decades (Student’s t = 3.22, 3.80, and 2.22 for 1970s,
1980s, and 1990s, respectively).
Individuals’ ranked responses on Survey B were entered into an Excel spreadsheet in
order of the Survey. Ranking numbers for each event were summed across the 10 adults for each
decade, then the events were sorted in descending order. This procedure was repeated for the
students’ data. Top ten important historical events were identified for both students and adults
then analyzed for agreement. For the decade of the 1990’s, students and adults ranked nine out of
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ten events in the same order. For the decade of the 1980’s and 1970’s, the students ranked eight
out of ten events in the same order of importance.
Results: To explore the differences between adults’ and students’ knowledge of historical
events of the 3 decades, the researchers compared adults’ and students’ answers on Survey A.

Figure 1. Survey A: Mean Number of Accurate Events Participants remembered in each decade
As shown in Figure 1, there was a significant difference between the mean number of
correct events adults could recall (7.1) and the number of correct events the students could recall
(1.6) for the 1970’s [t(54) = 3.22, p<.01]. For the 1980’s decade there was a significant
difference in the number of items the adults could recall (9.5) and the number of events the
students could recall (0.6) [t(54) = 3.80, p<.01]. Finally, for the 1990’s there was a significant
difference between the number of items adults could recall (9.1) and the number of events the
students could recall (3.3)[t(54) = 2.22, p,.05).
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The adults’ and student’s rankings were compared for agreement per decade. Table 3
summarizes the findings from Survey B.
Table 3: Results of Survey B for 1970-79, 1980-89, and 1990-99
1970-1979
Adults
End of Vietnam
War
Nixon resigns
from Presidency

1980-1989
Students

Adults

1990-1999
Students

Challenger Space
End of Vietnam Shuttle explodes Hole in the Ozone
War
layer discovered
Initial U.S.
Orbital Space
Station

Assassination
attempt on the
Pope

DNA first used to
convict criminals

Mt. St. Helen
erupts
The Watergate
Scandal
Kent State &
Jackson State
students protests

Nixon resigns
from Presidency

The Watergate
Scandal

HIV/AIDS
Discovered

HIV/AIDS
Discovered

Microsoft
Company
founded

Three Mile Island
Incident

Earliest home
computer

Smoking banned
DNA first used to
on all U.S.
convict criminals Domestic Flights
of 2 hours or less

Microsoft
Company
Founded

Kent State &
Jackson State
students
protests

Smoking banned
on all U.S.
Domestic Flights
of 2 hours or less

American
celebrates
Bicentennial (200
years as a nation)

American
celebrates
Bicentennial
(200 years as a
nation)

Wedding of
Princess Diana
and Prince
Charles

Disney World
opens in
Orlando

Hole in the Ozone
Layer discovered

8/10

Princess Diana’s
death

World Trade
Center bombed

Columbine High
School Massacre

Columbine High
School Massacre

The Berlin Wall
falls

Bill Clinton and
Monica
Lewinsky
scandal

Mt. St. Helen
erupts

Bruce
Springsteen’s
Album Born in
the USA

Michael Jackson
Thriller released

Gulf War began
The Berlin Wall
falls

Oklahoma City
Bombing

Nelson Mandela
freed

Operation Dessert Operation Desert
Storm
Storms

The Hubble
Telescope launched
into orbit

Bill Clinton and
Monica Lewinsky
scandal bombed

The Hubble
Telescope
launched into
orbit

O.J. Simpson
Trial began

World Trade
Center bombed
“Black Monday”
Stock Exchange
Drop

Bruce
Springsteen’s
Album “Born in
First Celebrated
the USA”
Sony releases the
Earth Day
released
Walkman- 1979
Total Agreement:

Students

Challenger Space
Shuttle explodes

Earliest home
computer

Initial U.S.
Orbital Space
Station TIE with
Disney World
Opens in Orlando

Adults

Total Agreement:

Pac Man video
released

Gulf War began

Nelson Mandela
freed
Assassination
attempt on the
pope
8/10

Oklahoma City
Bombing

Total Agreement:

9/10
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For the decade of the 1970’s, the students were able to identify eight out of the top ten
events the adults ranked as the most important. For the decade of the 1980’s, the students were
able to correctly identify eight out of the top ten events the adults ranked as the most important.
For the decade of the 1990’s students were able to correctly rank nine out of the top ten events
the adults ranked as the most important for that decade.
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Discussion
The adults recalled significantly more events than the students for the decades of the
1970’s, 1980’s and the 1990’s. This provides initial evidence that gaps in historical knowledge
exist between the generations that were 20-25 years old in the decades of the 1970’s, 1980’s,
1990’s. These decades make up an approximate 40-year age gap. This is important because this
reflects the average age gap of SLP students and PWA (The National Cancer Center for
Educational statistics, 2017 and Laska et al., 2001; Pederson et al., 2004). This preliminary data
supports the rationale for providing a tool that overcomes this gap.
The results of Survey B indicated that students were much better at ranking the most
important events of the past three decades. Provided with a list of the events, students recognized
the importance of events with rankings similar to those of the adults. Due to this high agreement,
the adult rankings were the items chosen for the timelines. Survey B helped to identify the
important events to include on a Timeline tool that might overcome this gap, as evaluated in
Experiment 2. There is literature to support the use of multimodal AAC in the form of a visually
illustrated historical Timeline to assist in the communicative effectiveness of people with chronic
aphasia (Wallace et. al, 2012).
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Experiment 2
What is the effect of Timelines on the quality of conversational content during
conversations between persons with aphasia and students?
Participants: Fifteen participants (7 students and 8 persons with aphasia) were enrolled in
Experiment 2. Seven full-time students between the ages of 20-26 years from University of
South Florida were recruited; Table 4 presents their demographic characteristics. To be included
in the study students had to have not previously worked individually with a person with aphasia
or had not completed an Adult Language Disorders course. The full-time students were
Communication Sciences and Disorders B.A. majors, spoke English, and reported a negative
history for language impairments.
Four adults with Broca’s aphasia due to a CVA (according to their participation in the
Voices of Hope program at the Sunshine Senior Center in St. Petersburg FL) between the ages of
54-69 were recruited to participate in the study. Interested individuals met with the researchers
who explained the study and reviewed the consent form (Appendix C). The participants
demonstrated conversationally adequate hearing and vision. Table 4 contains PWA participants’
characteristics. The average age of the PWA was 63.25 years and the average age of students
recruited was 25.8 years.
Table 4: PWA Participants and Student Characteristics

PWA

Age

Race

VW

68

Caucasian

Student Age
EL

20

Race

Timeline
Decade

Caucasian

1970
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Table 4: PWA Participants and Student Characteristics (Continued)

MC

68

Hispanic

LM

26

Caucasian

1970

JD

69

Caucasian

JR

22

Caucasian

1970

RC

69

Hispanic

BY

21

Caucasian

1970

MC

59

Caucasian

CR

22

Caucasian

1980

KE

59

Caucasian

CR

22

Caucasian

1980

KP

60

Caucasian

CB

24

Caucasian

1980

TH

54

Caucasian

RM

24

Caucasian

1990

Setting: All sessions were completed in a quiet room at the Sunshine Senior Center, St.
Petersburg, FL or the University of South Florida Speech and Hearing Clinic, Tampa, FL.
Design: The study utilized an experimental, counterbalanced, within-groups design to
examine conversational content, in 5-minute sessions with and without the written and pictorial
AAC (the timeline). Each student and person with aphasia was randomly paired to form dyads.
Each dyad participated in two 5-minute conversations on one day and another two 5-minute
conversations conducted on a second day.
Materials/Timeline: Data from Survey B (Experiment 1) informed the development of
multimodal augmentative and alternative timeline strategies to support the conversation between
students and people with aphasia. Each timeline included a picture of the event identified;
researchers found Google Images TM representing these events. Written captions were included
such as a title and date for each event (e.g., 1990 “Beginning of the Gulf War”). A Word
document for each decade was created consisting of the 10 pictures with captions describing the
event written in a 14pt Times New Roman font. Each timeline document was printed on 14x10
18

inch, landscape orientation, cardstock paper. Figure 2 contains the Timelines for 1970, 1980,
and 1990).

Figure 2: Timelines for 1990, 1980, 1970
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Figure 2: Timelines for 1990, 1980, 1970 (Continued)
Procedures: Two 10-minute conversational sessions were scheduled within two weeks of
enrollment. Each session consisted of two 5-minute conditions (with timeline and without
timeline), counterbalanced across dyads. Each session was audio-recorded and transcribed.
PWA were seated across a table from the student who placed an Olympus (VN-541PC) digital
recorder on the table between them to record the session. Timelines were also placed in between
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the dyads. The countdown timer on the researcher’s iPhone was used to signal the end of each 5min condition.
The 10-minute session began with the student saying, “I would like to talk about the
1970s (or the decade that the PWA was 25 years old). Please tell me what you remember about
the social events, politics, and pop culture of that time period.” If the participant did not respond,
the student prompted him/ her to discuss one of the three topics. For example, “what do you
remember about the politics of the 1970s?” At approximately 90-sec. intervals, the student
interjected another randomly selected topic prompt (i.e., social events, pop culture) to continue
the conversation. The student was instructed to respond to the participant with comments and
general clarifying questions only. When 5 minutes had elapsed, the student transitioned to the
alternate condition (with or without the timeline) by stating “Thanks for all of that interesting
information, now I would like you to talk to me about the 1970’s using this timeline.”
Data Collection and reliability: A trained research assistant transcribed each audiotaped
session verbatim using CLAN transcription. Each transcript utterance was numbered sequentially
and was identified for speaker (PWA or student). Then each utterance was coded as: timeline
statements, novel on-topic statements, ambiguous utterances, unintelligible utterances,
perseverative utterances, error statements and other (see Table 6 for definitions of the codes).
Student behaviors were coded as: partner prompts, partner on topic statements, partner questions,
and other. A second assistant was trained to code using sample transcripts. They compared the
transcripts to calculate line-by-line agreement until they achieved 80% agreement criteria by
discussing the definitions of disagreements and continuing to code until they reached 80%
accuracy. Then they coded 20% of the study transcripts and their overall reliability was 89%
(range = 80 - 89% agreement).
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Data Analysis: The frequency of the codes for the two counterbalanced sessions were
averaged and entered into an Excel spreadsheet; t-tests comparing the means of each code for
sessions with and without timelines were computed using the statistical program JMP Pro 13
(2019).
Table 5: Transcription Codes and Definitions
Code

PWA

Definition

TS

Timeline statement

Any statement read from the timeline

N1, N2, N3 Novel on topic Statement

Statement related to TS statement that adds new
information about one of the 3 topics

A

Ambiguous Utterances

Utterance that is not clearly related to either TS or N
statements

U

Unintelligible

Incomplete utterance or an utterance containing words that
could not be understood

O

Other Speech Acts

Other Speech Acts

Code

Student Definition

P1

Partner Prompts: The prompt " Tell me about ____" for each of the three topics.

P2
P3
P4
PP
PC
PS

Pop Culture
History
Politics
Partner Prompts: "Tell me about the music"
Partner Clarification: Nelson Mandela?
Partner on topic Statement: “Good Job!”

Results: Table 6 displays the mean conversational frequency data for each PWA and the
t-test results comparing the overall means for the two experimental conditions. Table 7 shows the
mean prompting data for each student and the t-test results comparing the overall means for the
two experimental conditions.
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Table 6: Frequency of Conversational Behavior of the PWA

Table 7: Frequency of Prompting Behavior of the Students

As shown in Table 7, the adults with aphasia made significantly more Topic Statements
with the timeline (mean = 2.43) than without the timeline (mean = 0.93), [t(7) = -2.31, p < .02].
Results also showed that PWA made significantly more Novel statements with the timeline
(mean = 11.37) than without the timeline (mean = 7.12), [t(7) = -2.17, p<.03]. Ambiguous
utterances, unintelligible statements, and other statements did not differ significantly with or
without the timeline. As shown in Table 7 for student prompts, none of the comparisons were
significantly different.
Discussion: The purpose of this study was to determine the effect of a multimodal
historical timeline on the quality of conversational content between individuals with Aphasia and
SLP graduate students. As hypothesized, the results suggest that the historical timelines
improved the quality of conversational content. On average the dyads were able to have a richer
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quality of conversation with the visual cues as suggested by having significantly more timeline
statements and novel statements during the conversations with timelines present. A timeline
statement was defined as “any statement read from the timeline;” as hypothesized, this variable
was significantly more frequent with the timeline present than without. Novel statements were
defined as a “statement related to a TS statement that adds new information about one of the 3
topics,” or novel utterances that added new information to the conversation. The analysis
revealed that when visual cues were present the person with aphasia was able to generate more
novel statements than without the cues. These findings further confirm the evidence-based
practice investigating AAC tools with people with aphasia. Visual cues are important for
assisting individuals with aphasia to engage in conversation (Wallace et. al, 2012). Specifically,
these findings are similar to those of Brown and Thiessen (2018) who found that visual cues can
be used to enhance personal relationships and social interaction among individuals with aphasia.
Although the frequency of ambiguous utterances, unintelligible utterances, and other
utterances were not statistically different between conditions, this aligns with our hypothesis that
visual cues would not assist with motoric deficits, or apraxia, related to the person’s stroke.
Ambiguous utterances were defined as “utterances that were not clearly related to timeline
statements or novel statements;” for example, “*PAR: But I both did so &=laughs.” It was
common in many conversations to see “ambiguous utterances,” and we did not hypothesize there
would be a difference between the presence of the timeline vs without. An utterance coded as
unintelligible was defined as Incomplete utterance or an utterance containing words that could
not be understood, or articulation errors on the part of the person with aphasia. Finally,
utterances described as “other” were defined as “other speech acts,” for example, fillers like “Oh,
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um.” Filler words are common within all types of conversation and were not hypothesized to
differ as a function of cuing condition.
None of the Student prompt codes were found to be significantly different which
confirmed that the students adhered to the protocol for the study.
This data adds to the body of literature that suggests that AAC and visual cues are
important supports for individuals with aphasia in their conversational interactions with students
(Wallace et al., 2012). It is important to note that although the timelines had a significant effect
on the quality of conversational content, the adults frequently attempted to discuss events in their
life that were not historically related to but were personally relevant to that decade. It would be
interesting, in a future study, to examine the effect of having the individual with aphasia
collaborate with the clinician in making a timeline that included personally relevant events in
addition to the historical events. It is possible that this would increase the number of Topic and
Novel statements when using the Timeline. A future study might also consider measuring the
conversation with a questionnaire/patient reported outcome measure. It is also important to
measure the confidence of the clinicians with and without the timeline. This study was designed
to support both the clinician and PWA, but this study only measured the PWA conversation
effects.
Limitations: Overall, the positive findings of this study should have the potential for
helping facilitate better conversations between graduate clinicians and PWA. However, there are
some limitations of the study to discuss. The sample size of 15 participants (8 PWA, 7 students)
is too small of a sample to generalize to the larger populations of PWA and student clinicians.
Also, these students all attended one university, all had similar educational experiences, and were
all between the ages of 20-26 years. It is possible that students from other universities, with a
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wider range of ages and experiences might have performed differently. In addition, there might
have been effects of the Timelines on the student clinicians that were not measured in this study.
For example, they might have learned more about each decade from using the Timelines during
conversations with their PWA. A future study might re-administer the Surveys after the
conversations to measure changes in student knowledge.
Third, due to the nature of the group design in which sessions with and without timelines
were counterbalanced across sessions, there could have been learning effects on the days the
PWA had the conversation with the timelines first. In retrospect, a single subject A-B (A= 3
conversations without the timeline, B = 3 conversations with the timeline), multiple base line
design across subjects, might have prevented learning effects. It is also recommended that a
future study be videotaped, and individuals’ responses be coded for gestures, writing, as well as
conversation. Communication involves more than listening to one another speak; we also
communicate via gestures. Many communication opportunities were missed due to the audio
only nature of the data collection.
Finally, the timelines were constructed based on the ranked events of adults without
aphasia, raising the possibility that the events on the timeline were not the ones the PWA wanted
to discuss. Therefore, it is suggested that the individuals with aphasia be included in the making
of the timelines. Throughout the study individuals frequently wanted to discuss personally
relevant events such as getting married, birth of children, children graduating from high school
etc. Social, political, and historical information is all relevant to bridge the generational age gap,
but an important part of getting to know a person is to have the opportunity to share important
moments from their life that were not on the timelines. Another important consideration would
be the difficulty of standardizing the personal facts that would be included in the timelines
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because every individual is very unique (i.e. not everyone attended college, got married, or had
kids). Further research is needed to explore the utility of timelines as a visual cue to support
conversation.
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Conclusions
As expected, the results of Experiment 1 (Survey A) revealed that adults remembered
significantly more events than the students for the decades of 1970, 1980, and 1990. Results of
the ranking task (Survey B) indicated that students were much better at identifying important
events that occurred in the decades of the 90’s, 80’s, and 70’s. When provided a list of events to
rank, the students and adults were in a high agreement as to what was important. The results of
Survey A support the knowledge gap between younger adults vs older adults, specifically for
historical, pop cultural, and political events. The results of Survey B identified the events that
were important to depict on visually illustrated Timelines in order to overcome the knowledge
gaps.
The results of the Experiment 2 supported the hypothesis that the timeline as a
multimodal AAC system facilitated richer conversational exchanges between students and
individuals with aphasia. When timelines were present, PWA produced significantly more Topic
and Novel Statements than during sessions without timelines. Because PWA were observed to
discuss personal events that were not illustrated on the timelines, future research is needed to
refine the timelines to incorporate more personally relevant events. It is hypothesized that
including personally relevant prompts could further increase the quality of conversational output.
It is important to continue to investigate the use of visual cues and multimodal
communication in the field of speech language pathology in order to improve therapy approaches
for PWA and to improve student clinicians’ therapeutic and interpersonal skills. In addition,
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other potential uses for these timelines should be explored, such as using them as a “getting to
know everyone” ice breaker in an intergenerational group therapy session.
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Appendix A: Survey A
The Timeline Project 1970-1979 Decade
Directions: I want you to think of some important events during the decade mentioned
above. Please write them down below. You do not have complete all of the lines below and
please roughly estimate the year. Do not worry about it being correct.
Year
_______
_______
_______
_______
_______

Description
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
The Timeline Project 1980-1989 Decade

Directions: I want you to think of some important events during the decade mentioned
above. Please write them down below. You do not have complete all of the lines below and
please roughly estimate the year. Do not worry about it being correct.
Year
_______
_______
_______
_______
_______

Description
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
The Timeline Project 1990-1999 Decade

Directions: I want you to think of some important events during the decade mentioned
above. Please write them down below. You do not have complete all of the lines below and
please roughly estimate the year. Do not worry about it being correct.
Year
_______
_______
_______
_______
_______

Description
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
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Appendix B: Survey B
The Timeline Project 1970-1979 Decade
Directions: Please order the following events in time according to their importance of rank as 1=
highest and 17= lowest.
______ The Jackson 5 group gained popularity (1970)
______ First Celebrated Earth Day
_____ Kent State & Jackson State students protests
______ M*A*S*H Premiers
_____ Disney World opens in Orlando
______ The Watergate Scandal
______ Initial U.S. Orbital Space Station
______ Stevie Wonder was extremely popular
______ Nixon resigns from Presidency
______Microsoft Company founded
______ End of Vietnam War
_______ JAWS Movie premiers
______ American celebrates Bicentennial (200 years as a nation)
______ Elvis Presley dies
______ Earliest home computer
______ Sony releases the Walkman
______ Three Mile Island Incident
The Timeline Project 1980-1989 Decade
Directions: Please order the following events in time according to their importance of rank as 1=
highest and 15= lowest.
______ Mt. St. Helen erupts
______ Rubik’s Cube Craze in the U.S.
______ Wedding of Princess Diana and Prince Charles
______ Challenger Space Shuttle explodes
______ Michael Jackson’s Thriller released
______ HIV/AIDS Discovered
______ Bruce Springsteen’s Album “Born in the USA” released
______ “Back to the Future” premieres in theatres
______ “Black Monday” Stock Exchange Drop
______ Smoking banned on all U.S. Domestic Flights of 2 hours or less
______ Pac Man video game released
______ E.T. Movie released
______ Assassination attempt on the Pope
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______ DNA first used to convict criminals
______ Hole in the Ozone Layer discovered
The Timeline Project 1990-1999 Decade
Directions: Please order the following events in time according to their importance of rank as 1=
highest and 15= lowest. The rank is how important these events were to you personally during
the stated time period.
____ The Hubble Telescope launched into orbit
____ The Berlin Wall falls
____ Gulf War began
____ Hurricane Andrew
____ Jurassic Park released
____ O.J. Simpson Trial began
____ Oklahoma City Bombing
____ Independence Day Movie is released
____ Princess Diana’s death
____ Bill Clinton and Monica Lewinsky scandal
____ Columbine High School Massacre
____ Nelson Mandela freed
____ Operation Desert Storms
____World Trade Center bombed
___ Six-year-old JonBenet Ramsey murdered
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Appendix C: Consent Form
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